Circulating PGRN is significantly associated with systemic insulin sensitivity and autophagic activity in metabolic syndrome.
Progranulin (PGRN) is a secreted protein that has recently emerged as an important regulatory adipokine of glucose metabolism and insulin sensitivity. We report here that serum PGRN concentrations were significantly higher in patients with metabolic syndrome (MS) than in subjects without MS and correlated positively with body mass index, waist circumference, fasting insulin, fasting plasma glucose, glycated hemoglobin A1c, triglyceride, and homeostasis model assessment of insulin resistance, and were inversely related to high-density lipoprotein cholesterol and homeostasis model assessment of β cell function. Subgroup analysis in 32 subjects showed that elevated expression levels of PGRN were positively correlated with increased autophagy markers LC3 and Atg7 proteins in omental adipose tissue of subjects with MS. Consistent with these findings, the enhanced PGRN levels were also observed in multiple insulin-resistant cellular models, whereas PGRN-deficient adipocytes were more susceptible to insulin action and refractory to tunicamycin-induced autophagic disorders. PGRN remarkably attenuated insulin sensitivity, increased autophagic activity, and triggered endoplasmic reticulum (ER) stress in cultured human adipocytes, whereas these effects were nullified by reduction of ER stress with phenylbutyric acid chemical chaperone treatment. In addition, PGRN-induced ER stress and impaired insulin sensitivity were improved in TNFR1(-/-) cells, indicating a causative role of TNF receptor in the action of PGRN. Collectively, our findings suggest that circulating PGRN is significantly associated with systemic insulin sensitivity and autophagic activity in adipose tissue and support the notion that PGRN functions as a potential link between chronic inflammation and insulin resistance.